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The Transit ion Zone of Arizona and the  s t r uc tu r a l  basins there in  have 
been poorly understood fea tu res  from a s t r uc tu r a l  s tandpoint .  T h i s  i s  t r u e  
both of t h e i r  overall  geometry as well a s  t h e i r  formation. Yet these  basins 
have developed within the l a s t  13 mill ion years and t h u s  represent  perhaps 
the most recent  phase of development re la ted  t o  the extensional tec tonics  of 
the Basin and Range province. 
Recent work (Smith, 1984; Vance, 1983) as well a s  some older s tud ies  
(Anderson and Creasy, 1958; Pedersen and Royce, 1970) provide data on the 
geometry of the Verde and Payson basins which can be used t o  constrain some 
hypotheses re la ted  t o  the development of these basins. 
The work of Cloos (1968), Anderson e t .  a l .  (1983), Wernicke and 
Burchfiel (1982) and Davis e t .  a l .  (1980) suggest a spa t i a l  and chronologic 
re la t ion  e x i s t s  between planar high angle normal f a u l t s  and low angle 
detachmeht f a u l t s .  Perhaps one of the c l e a r e s t  examples from the Basin and 
Range area appears t o  be from seismic r e f l e c t i on  prof i 1 es of the Sevier 
Desert, Basin area of Utah (Fig. 1). These p rof i l e s  suggest the existence of 
a detachment surface  which ac t s  as a zone of s t r uc tu r a l  accommodation f o r  
faul t -control led  extensional basin development above i t .  Faults  t h a t  appear 
e i t h e r  l i s t r i c  o r  planar i n t e r s e c t  i t  from above. Note t h a t  the basins a r e  
asymmetric w i t h  the basin deepening i n  the d i rec t ion  of dip of the  detach- 
ment surface. 
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Figure 1. Seismic 1 i ne across Sevier Desert Basin (Anderson e t .  a l e  
Figure 7 ) .  
The question of i n t e r e s t  then i s  whether o r  not the Verde and Payson 
basins might be re la ted  t o  a detachment f a u l t  a t  depth, This question can 
be discussed by taking the known geometry of the  basins and comparing them 
t o  such a detachment f a u l t  model. 
The Verde Valley is  a s t ruc tu ra l  basin which appears t o  be very s imi la r  
t o  s t r uc tu r e s  produced i n  Cloos ' (1968) c l a s s i c  clay model experiments. One 
s i de  of his basin was dominated by a master normal f a u l t  w i t h  displacement 
on the  other s i de  being accommodated by a number of smaller f au l t s .  The 
Verde Norma1 f a u l t  with over 2,000' of s t r a t i g r aph i c  o f f s e t  dominates the  
west boundary of the Verde Valley. I t  i s  a high angle planar normal f a u l t .  
This i s  suggested by mapdtrace, lack of ro ta t ion  of the  beds, and mining 
information. 
https://ntrs.nasa.gov/search.jsp?R=19860021655 2020-03-20T13:38:00+00:00Z
ARfLONA BASINS AND DETACHMENT FAULTS 
Brumbaugh, D. S. 
The Payson basin, a l though l e s s  w e l l  known, appears q u i t e  s i m i l a r  w i t h  
the  west s i d e  o f  t he  bas in  bounded by a l a r g e  f a u l t .  The Payson basinappears 
l ess  mature w i t h  l e s s  o f f s e t  on the  master f a u l t ,  and a t h i n n e r  sequence o f  
bas in  f i l l  than t h e  Verde Val ley.  
Radiometr ic (McKee and Anderson, 1971) and faunal (Nat ions e t .  a l . ,  
1982) data suggest t h a t  bo th  basins began t o  develop a t  about t he  same t ime 
about 13 my ago. Chrono log ica l l y  t h i s  agrees w e l l  w i t h  the  documented age of 
movement on the  Rawhide detachment f a u l t  o f  SW Arizona 16-9 mya (Shackel fo rd ,  
1980). I f  these basins a r e  re1  a ted  t o  movement on t h e  detachment f a u l t  
t he re  must be a s p a t i a l ,  as w e l l  as chrono log ic  r e l a t i o n .  The s p a t i a l  
quest ion may be addressed by us ing  as a s t a r t i n g  p o i n t  the Sevier  Desert 
Basin model, and assuming t h a t  t he  p lanar  h igh  f a u l t s  forming the  Verde and 
Payson basins probably te rminate  aga ins t  a p r o j e c t i o n  o f  the  Rawhide f a u l t  
t o  t he  NE under these basins and f u r t h e r  under the  Colorado Plateau. Th is  
p r o j e c t i o n  o f  the  Rawhide F a u l t  has been suggested (Shackel fo rd ,  1980) and 
would answer quest ions r a i s e d  about t he  con t i nua t i on  o f  t he  Rawhide 
detachment f a u l t .  
The method used t o  analyze the  quest ion o f  poss ib le  s p a t i a l  r e l a t i o n  
between t h e  bas in  and detachment f a u l t s  i s  one o f  p r o j e c t i o n  based on t h e  
Sevier  Deser t  Basin detachment f a u l t .  The p lanar  h igh  angle f a u l t s  o f  t he  
Verde- bas in  a re  p ro jec ted  downward t o  l o c a t e  an i n t e r s e c t  p o i n t  (F ig .  2 ) .  
This  i s  done f o r  a number o f  p r o f i l e s  across t h e  Verde Va l l ey  f rom Smith 
(1984). These i n t e r s e c t  p o i n t s  represent  t he  lowest  poss ib le  p o i n t s  t h a t  
would l i e  along the  p ro jec ted  Rawhide detachment f a u l t  surface based on t h e  
Sevier  Desert Basin model. The Rawhide detachment f a u l t  may be p ro jec ted  
under the  Verde bas in  by t a k i n g  several  reasonable average d ips  from the  
outcrop area and p r o j e c t i n g  t o  the  northwest.  
\ / I I 
0 2 6 1 0  1 2  I . )  t i  9 3 3 0 2 2 1 4  
INTERSECT PO K I L O U E T E R S  
Figure  2. Verde Va l l ey  cross s e c t i o n  A-A '  (Smith, 1984, a f t e r  
F igure  5b) 
The r e s u l t s  o f  geometric p r o j e c t i o n  suggest t h a t  the  Rawhide f a u l t  does 
n o t  appear t o  be a s u i t a b l e  candidate f o r  a detachment f a u l t  f o r  t he  Yerde 
and Payson basins based on the  Sevier  Deser t  Basin model. This  r a i s e s  some 
i n t e r e s t i n g  quest ions about t he  fo rmat ion  o f  these basins and detachment 
f a u l t s  i n  general.  Should o the r  detachment f a u l t - b a s i n  models be developed 
which would f i t  the  Verde and Payson basins b e t t e r ?  Do o ther  detachment 
f a u l t s  e x i s t  which have n o t  been adequately recognized which would f i t  the  
s p a t i a l  s i t u a t i o n  b e t t e r ?  O r  perhaps a re  the  Verde and Payson Basins n o t  
r e l a t e d  t o  detachment f a u l t  t ec ton i cs  a t  a l l  i n  t h e i r  development? 
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